
USOO8219838B2 

(12) United States Patent (10) Patent No.: US 8,219,838 B2 
Matsunaga (45) Date of Patent: Jul. 10, 2012 

(54) IMAGE PROCESSINGAPPARATUS WITH 7,519,837 B2 * 4/2009 Smith et al. ................... T13,300 
POWER SAVING 7.966,507 B2 * 6/2011 Kanzawa ........... T13,323 

7.979,726 B2 * 7/2011 Nakamura et al. . T13,323 
O O O 2001/0022671 A1* 9, 2001 Itoh .................... ... 358,448 

(75) Inventor: Keiichi Matsunaga, Seto (JP) 2001/0039627 A1* 11, 2001 Nishizawa . T13,320 
O O 2005/0120144 A1* 6/2005 Koyama ............................ T10/8 

(73) Assignee: Brother Kogyo Kabushiki Kaisha, 2008/0028241 A1 1/2008 Tamasaki .... T13/310 
Nagoya-shi, Aichi-ken (JP) 2009 OO44037 A1* 2, 2009 Park et al. ... ... 713/400 

2009/0300380 A1* 12/2009 Vojak et al. ................... T13/310 
(*) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS 

patent is extended or adjusted under 35 JP HO9-307672 A 11, 1997 
U.S.C. 154(b) by 596 days. JP 2001-148751 A 5, 2001 

JP 2006-171297 A 6, 2006 
(21) Appl. No.: 12/399,012 JP 2006-330843. A 12/2006 

(22) Filed: Mar. 5, 2009 OTHER PUBLICATIONS 

O O Japan Patent Office, Notification of Reason for Refusal for Japanese 
(65) Prior Publication Data Patent Application No. 2008-067723, mailed May 25, 2010. 

US 2009/0235098 A1 Sep. 17, 2009 
* cited by examiner 

(30) Foreign Application Priority Data 
Primary Examiner — Raymond Phan 

Mar. 17, 2008 (JP) ................................. 2008-067723 (74) Attorney, Agent, or Firm — Baker Botts L.L.P. 

(51) Int. Cl. (57) ABSTRACT 
G06F L/32 (2006.01) An image processing apparatus includes a plurality of func 

(52) U.S. Cl. ........ grgrrr. 713/320; 713/324 tions to perform image processing, an execution frequency 
(58) Field of Classification Search .......... 713/300–340: calculation unit that calculates an execution frequency for 

S lication file f 1 hhi 34.5/501 each of the plurality of functions on the basis of an execution 
ee application file for complete search history. history of the image processing, a first selection unit that 

selects a function to which power is Supplied in a power 
(56) References Cited saving mode from the plurality of functions based on the 

U.S. PATENT DOCUMENTS execution frequency calculated by the execution frequency 
ck calculation unit, and a function setting unit that sets the func 

E. A ck $38 et al. r r. tion selected by the first selection unit as a function to which 
6,647.434 B1 * 1 1/2003 Kamepalli ... ... 710, 14 power is Supplied in the power saving mode. 
6,782.482 B2 * 8/2004 Nishizawa ... 713,320 
7,260,730 B2 * 8/2007 Sakaue ......................... T13/310 14 Claims, 14 Drawing Sheets 

25 

EXTERNASTORAGE 
DEVICE 

PART 

PART 

NCU 

OSPLAYCONTROL 

OUCHETECTION 

PRINTERPART 2 

SCANNERPART 3 
27 40 

PANEGA INPUTKEY 

OUIDCRYSTAL 42 
DISPLAY PART 

5 
MATRIXSWITCH 41 

SLOTPARS 

30,31 
USBTERMINAL 

32 
WIREDANIF 35 

WIRELESSLANIF 36 
37 

CORDSSPHONE 
COMMUNICATION PART 

  

  





US 8,219,838 B2 Sheet 2 of 14 2012 Jul. 10 U.S. Patent 

ENOHd SSETOHOO 0NILNIHd 5)N?NNWOS 

ENOHd SSETG|HOO NOISSINSNWHLXWH/AdOO NWT SSETEHIM 

ENOHd SSHTOHOO NWT (TEHIM CTHWO WICIE W 

  



US 8,219,838 B2 Sheet 3 of 14 Jul. 10, 2012 U.S. Patent 

18 
98 G8 Z8 18'08 | 7 LZ Z 

SI HWCH LOTS HOLINAS XI HIV/W W5) TEINWd L'HWd HELNIHd 
9 
Z 

| HWd NOI LOE LEO HOTTOL 

  

  



U.S. Patent Jul. 10, 2012 Sheet 4 of 14 US 8,219,838 B2 

FIG. 4 

START 

is no IMAGE PROCESSING REQUIRED 

EXECUTING SPECIFIED IMAGE PROCESSING 

AUTOMATICALLY SETTING FUNCTIONS 
TOWHICHPOWER ISSUPPLIED IN 
POWER SAVING MODE FROM 

EXECUTION HISTORY OF IMAGE 
PROCESSING 

S11 

S13 

  

  

  



U.S. Patent Jul. 10, 2012 Sheet 5 of 14 US 8,219,838 B2 

FIG. 5 

AUTOMATICALLY SELECTING FUNCTIONS 
TOWHICHPOWER IS SUPPLIED FROM 

EXECUTION HISTORY OF IMAGE S13 
PROCESSING IN POWER SAVING MODE 

HOLDING EXECUTION CONTENT OF 
IMAGE PROCESSING in RAM 

(TYPE OF IMAGE PROCESSING, DATE OF 
OPERATION, OPERATING TIME, NUMBER 
OF SHEETS OF PAPER WHICH HAVE BEEN 
PRINTED, NUMBER OF SHEETS OF PAPER 

WHICH HAVE BEENSCANNED) 

S21 

S22 
CALCULATING USE AMOUNT POINT 

FROMEXECUTED CONTENT 

S23 
ADDING USEAMOUNT POINT O 
FOREACH OF FUNCTIONS AND 

STORING POINT 

S24 
SUSE 

AMOUNT POINT 10 OR 
MORE? 

NO 

S25 S26 

SELECTING AS FUNCTIONSTO SELECTING AS FUNCTION TO 
WHICHPOWER ISSUPPLIED IN WHICH NO POWER ISSUPPLIED 

POWER SAVING MODE N POWER SAVING MODE 

S27 

SUPPLIED IN POWER SAVING MODE WHICH IS 
DETERMINED BY EXECUTION FREQUENCY 

STORING FUNCTIONS TO WHICHPOWERIS o 

RETURN 

        

    

  

  

  

  



US 8,219,838 B2 U.S. Patent 

  



US 8,219,838 B2 Sheet 7 of 14 Jul. 10, 2012 U.S. Patent 

|N|Od TWIOL | || || £| | 

  



U.S. Patent 

FIG. 8 

READING FUNCTIONSTO 
WHICHPOWER ISSUPPLIED WHICHPOWERS 
IN POWER SAVING MODE SUPPLIED IN POWER 

DETERMINED BY EXECUTION SAVING MODE 
FREQUENCY SELECTED BY USER 

Jul. 10, 2012 Sheet 8 of 14 US 8,219,838 B2 

START 

YES 

S32 
ISSHIFT 

KEY TO POWER CONSUMPTION 
SETTING MODE 
OPERATED? 

S33 POWER CONSUMPTION 
SELECTION MODE 

S34 

NO 

DOES USER 
SELECT FUNCTIONS TO WHICH 
POWER ISSUPPLIED IN POWER 

SAVING MODE 

NO 

READING FUNCTIONSTO 

SETTING AS FUNCTIONSTO 
S37 WHICHPOWER ISSUPPLIED 

IN POWER SAVING MODE 

S38 
ISSHIFT 

KEY TO POWER SAVING 
MODEON? 

S39 SHIFTING TO POWER 
SAVING MODE 

END 

NO 

  

  

  

  

  

    

    

    

  

  

  

  

  

  

  

  

  



U.S. Patent Jul. 10, 2012 Sheet 9 of 14 US 8,219,838 B2 

POWER CONSUMPTION S33 SELECTION MODE F.I G. 9 
CD 

S41 READING FUNCTIONS TO WHICHPOWERS D3 
SUPPLIED IN POWERSAVING MODE 

S42 DISPLAYING POWER CONSUMPTION SETTING 
SCREEN ON LIQUID CRYSTAL DISPLAY 

YES IS"RETURN KEY INPUT DONE? 

NO RETURN 

44 

5gd-le (B) 
YES 

SCROLL KEY S SHIFTED TO 
SELECT POWER CONSUMPTION 

N POWER SAVING MODE 

S46 
S NO 

POWER CONSUMPTION INCREASED S48 
SPOWER 

O CONSUMPTIONDECREASED 
MAKING SELECTION WITH 

PRIORITY GIVENTO CD 
FUNCTIONSWITH 

MAKING NON-SELECTION WITH 
GREATER POINT PRIORITY GIVEN TO FUNCTIONS 

SMALLER IN POINTS 

DOESTOTAL 
POWER CONSUMPTION OF 

SELECTED FUNCTIONS CORRESPOND 
TO SELECTED POWER 

CONSUMPTION? 

DISPLAYING FUNCTIONS CORRESPONDING 
TOELECTRICITY VALUESSELECTED BY 

SCROLL KEY 

S57 
CD 

STORING FUNCTIONS TO WHICHPOWERS 
SUPPLIED IN POWER SAVING MODE SETBYUSER 

    

  

  

  

  

      

    

  

    

  

  

  

  

  

  

  

    

  

  

  



U.S. Patent Jul. 10, 2012 Sheet 10 of 14 US 8,219,838 B2 

FIG 10 

S52 
SSELECTION MADE BY 

DEPRESSING TOGGLE KEY FOR 
EACH OF FUNCTIONS 

ISSELECTED FUNCTION 
SELECTED CONDITION? 

S54 S55 
MAKINGNON-SELECTION WITH 
PRIORITY GIVEN TO FUNCTIONS 

SELECTED BY KEY INPUT 
SELECTING FUNCTIONS 
SELECTED BY KEY INPUT 

S56 

SHIFTING AND DISPLAYING POSITION 
OF SCROLL KEY DISPLAY AND 

POWER CONSUMPTION 

    

    

  

  

    

  

  



| Neme?ENOHd SSETGHOOENOHd SSETQ|HOO 

US 8,219,838 B2 Sheet 11 of 14 

-OH 10ETE Å80NVIS 

Jul. 10, 2012 U.S. Patent 

ENOHd SSETOHOO NWT SSETEHIM 

  



US 8,219,838 B2 

XIS Md 

U.S. Patent 

  

  



NH[]LBHENOHd SSETOHOOENOHd SSET?C? HOO 

US 8,219,838 B2 U.S. Patent 

  



U.S. Patent Jul. 10, 2012 Sheet 14 of 14 US 8.219,838 B2 

FIG. 14 

POWER CONSUMPTION 
OPERATION MODE VALUE (W) ONSTANDBY 

MEDIA CARD 

WIRED LAN 

WRELESS LAN 

SCANNING 

PRINTING 

FAX 

CORDLESS PHONE 

  



US 8,219,838 B2 
1. 

IMAGE PROCESSINGAPPARATUS WITH 
POWER SAVING 

This application claims priority from Japanese Patent 
Application No. 2008-067723 filed on Mar. 17, 2008, the 
entire subject matter of which is incorporated herein by ref 
CCC. 

TECHNICAL FIELD 

The invention relates to an image processing apparatus 
having a power saving mode, and more specifically, to an 
image processing apparatus having many functions performs 
selection of the power saving mode for each of the functions. 

BACKGROUND 

There has been proposed image processing apparatuses 
having many functions. In some of the image processing 
apparatuses, electricity is constantly supplied to equipment 
which includes individual functions to start operations in 
response to an execution request for each of the functions. 

In recent years, restrictions on CO2 emissions in view of 
environmental concerns have been strengthened, it has been 
demanded to decrease electric consumption of equipment. It 
has been demanded that a power saving mode be equipped for 
shutting off a power Supply to equipment configuring func 
tions for which no execution request has been made. 

For example, JP-A-2001-148751 (paragraphs 0039,0044, 
FIG. 5) discloses a related art image forming apparatus, in 
which a user can freely select a power saving mode for each 
of the components of the image forming apparatus. Selection 
is made by YES or NO for whether or not the power saving 
mode is selected in individual components for which the 
power saving mode is to be selected. In this case, when NO is 
selected, the component is Subject to power saving mode in 
the initial setting, with the selection of power saving mode 
cancelled. The above-described processing is sequentially 
given to all the components. 

SUMMARY 

Aspects of the invention provide an image processing 
apparatus capable of selecting easily a power saving mode for 
each of the functions and optimizing the condition of elec 
tricity use flexibly and simply, depending on the condition of 
SC. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an image processing apparatus according to an 
exemplary embodiment of the invention; 

FIG. 2 is an example of a display Screen in a power con 
Sumption selection mode; 

FIG. 3 is a circuit block diagram of the image processing 
apparatus; 

FIG. 4 is a flowchart showing an execution program of 
image processing executed by the image processing appara 
tus; 

FIG. 5 is a flowchart showing an automatic selection pro 
gram of Supplying power from an execution history of the 
image processing: 

FIG. 6 is a drawing showing use amount points calculated 
from the execution history of image processing: 

FIG. 7 is a chart for calculating execution frequency points 
for each of the functions from the execution history of image 
processing: 
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2 
FIG. 8 is a flowchart showing processing in the power 

consumption selection mode and a shifting program to power 
saving mode; 

FIG. 9 is a flowchart showing a program for power con 
Sumption selection mode; 

FIG. 10 is a flowchart showing the program for power 
consumption selection mode continued from FIG. 9; 

FIG. 11 is a power consumption selection screen for selec 
tion processing of power consumption by using a scroll key: 

FIG. 12 is a power consumption selection screen (i.e., 
selection of functions) in the selection processing of selection 
and non-selection of functions by using a toggle key for each 
of the functions; 

FIG. 13 is a power consumption selection screen (i.e., 
non-selection of functions) in the selection processing of 
selection and non-selection of functions by using the toggle 
key for each of the functions; and 

FIG. 14 is a view showing the power consumption of func 
tions configuring the image processing in the power saving 
mode. 

DETAILED DESCRIPTION 

<General Overviews 
The related art described above has some disadvantages. 

For example, in the related art image forming apparatus dis 
closed in JP-A-2001-148751, a user is required to make selec 
tion for whether or not a power saving mode is selected for 
each of a plurality of components. Thus, Such a selection 
work becomes complicated and usability may be worse. 

Specifically, in recent years where a range of functions of 
image processing apparatuses has increased, a combination 
of functions desired for use among many functions is 
expected to differ depending on users. Further, even by the 
same user, functions to be used are not fixed and may vary for 
each time depending on the operating time Zone of an image 
processing apparatus, use duration, change in work content 
and others. With the above-described use environment taken 
into account, the related art image forming apparatus dis 
closed in JP-A-2001-148751 must be selected for a power 
saving mode for each of the functions to be used every time it 
is used. Thus, in the related art image forming apparatus, 
operations in selecting the functions may become compli 
cated, and usability thereof may become worse. 

Aspects of the invention provide an image processing 
apparatus capable of selecting easily a power saving mode for 
each of the functions and optimizing the condition of elec 
tricity use flexibly and simply, depending on the condition of 
SC. 

According to a first aspect of the invention, there is pro 
vided an image processing apparatus comprising: a plurality 
of functions to perform image processing; an execution fre 
quency calculation unit that calculates an execution fre 
quency for each of the plurality of functions on the basis of an 
execution history of the image processing; a first selection 
unit that selects a function to which power is Supplied in a 
power saving mode from the plurality of functions based on 
the execution frequency calculated by the execution fre 
quency calculation unit; and a function setting unit that sets 
the function selected by the first selection unit as a function to 
which power is Supplied in the power saving mode. 

According to a second aspect of the invention, in the image 
processing apparatus, wherein the execution frequency cal 
culation unit expresses a load for each of the plurality of 
functions in accordance with an execution of the image pro 
cessing in terms of numerical values and accumulates the 
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numerical values of the load for the image processing that has 
already been performed multiple times. 

According to a third aspect of the invention, in the image 
processing apparatus, wherein the execution frequency cal 
culation unit accumulates the numerical values of the load for 
the image processing which has already been executed in a 
predetermined number of times. 

According to a fourth aspect of the invention, in the image 
processing apparatus, wherein the execution frequency cal 
culation unit expresses a load for each of the plurality of 
functions in terms of numerical values according to at least 
one of type, processing time and processing amount of the 
image processing. 

According to a fifth aspect of the invention, the image 
processing apparatus further comprises: a second selection 
unit that selects the function to which power is supplied in the 
power saving mode according to an user's instruction, 
wherein, when the function to which power is supplied in the 
power saving mode is not selected by the second selected unit, 
the function setting unit sets the function to which power is 
Supplied in the power saving mode as the function selected by 
the first selection unit, and wherein, when the function to 
which power is Supplied in the power saving mode is selected 
by the second selection unit, the function setting unit sets the 
function to which poweris Supplied in the power saving mode 
as the function selected by the second selection unit. 

According to a sixth aspect of the invention, in the image 
processing apparatus, wherein the second selection unit com 
prises: an initial setting unit that sets a function set by the 
function setting unit as an initial setting function; a power 
selection unit that selects a power consumption in the power 
saving mode according to the user's instruction; and a priority 
selection unit that selects or non-selects the function to which 
power is Supplied in the power saving mode with priority 
based on the execution frequency calculated by the execution 
frequency calculation unit in accordance with a power differ 
ence between the power consumption selected by the power 
selection unit and the power consumption Supplied to the 
initial setting function, wherein the priority selection unit 
selects the function to which power is supplied in the power 
saving mode with priority given to a function having high 
execution frequency, and where in the priority selection unit 
non-selects the function to which power is supplied in the 
power saving mode with priority given to a function having 
low execution frequency. 

According to a seventh aspect of the invention, in the image 
processing apparatus, wherein the priority selection unit 
selects the function to which power is supplied in the power 
saving mode with priority given to the function having high 
execution frequency when the power consumption selected 
by the power selection unit is greater than the power con 
Sumption due to power Supply to the initial setting function, 
and wherein the priority selection unit non-selects the func 
tion to which power is Supplied in the power saving mode 
with priority given to function having low execution fre 
quency when the power consumption selected by the power 
selection unit is Smaller than the power consumption due to 
the power Supply to the initial setting function. 

According to an eighth aspect of the invention, in the image 
processing apparatus, wherein, when the priority selection 
unit is continuously executed after the priority selection unit 
selects or non-selects the function to which power is Supplied 
in the power saving mode, the priority selection unit selects 
the function to which power is Supplied in the power saving 
mode with priority given to the function having high execu 
tion frequency among the functions that are not selected, 
when the power consumption selected by the power selection 
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4 
unit is greater than the power consumption of the function 
selected by previous execution of the priority selection unit, 
and the priority selection unit non-selects the function to 
which power is Supplied in the power saving mode with 
priority given to the function having low execution frequency 
among the already selected functions, when the power con 
Sumption selected by the power selection unit is Smaller than 
the power consumption of the function selected by the previ 
ous execution of the priority selection unit. 

According to a ninth aspect of the invention, in the image 
processing apparatus, wherein the second selection unit com 
prises an individual selection unit that selects or non-selects 
individually for each of the plurality of functions. 

According to a tenth aspect of the invention, the image 
processing apparatus further comprises: an input display unit 
that receives an input of the users instruction and displays a 
selected condition of each of the plurality of functions. 

According to an eleventh aspect of the invention, in the 
image processing apparatus, wherein the input display unit 
comprises a touch panel. 

According to a twelfth aspect of the invention, there is 
provided a computer-readable medium having a computer 
program stored thereon and readable by an image processing 
apparatus comprising a plurality of functions to perform 
image processing, the computer program, when executed by 
the image processing apparatus, causes the image processing 
apparatus to perform operations comprising: calculating an 
execution frequency for each of the plurality of functions on 
the basis of an execution history of the image processing: 
selecting a function to which power is Supplied in a power 
saving mode from the plurality of functions based on the 
calculated execution frequency; and setting the selected func 
tion as a function to which power is Supplied in the power 
saving mode. 
The image forming apparatus according to the aspects of 

the invention includes a plurality of functions and performs 
image processing by combination of these functions. The 
execution frequency calculation unit is used to calculate the 
execution frequency for each of the functions on the basis of 
execution history of the image processing. On the basis of the 
execution frequency calculated by the execution frequency 
calculation unit, the first selection unit selects functions to 
which power is Supplied in the power saving mode. The 
function setting unit sets functions selected by the first selec 
tion unit as a function to which power is Supplied in the power 
saving mode. 

Thereby, the execution frequency for each of the functions 
configuring the image processing is calculated on the basis of 
the execution history of image processing. Thus, it is possible 
to select functions to which power is supplied in the power 
saving mode on the basis of the execution frequency. Then, 
the selected functions can be set as a function to which power 
is Supplied in the power saving mode. 
A user is not required to select functions to which power 

should be supplied in the power saving mode. No trouble 
Some operations are needed in selecting the functions to 
which power should be supplied in the power saving mode. 
Thus, usability can be enhanced. 

Further, the functions to which power should be supplied in 
the power saving mode are selected depending on the execu 
tion frequency for each of the functions in image processing. 
Thus, it is possible to Supply power in the power saving mode 
to a function in accordance with the condition of use of an 
image processing apparatus. It is also possible to execute 
quickly and Smoothly a function high in the execution fre 
quency from power saving mode. Therefore, the condition of 
electricity use can be optimized flexibly and simply, depend 
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ing on the condition of use, without impairing the conve 
nience of the image processing apparatus. 

With the execution of image processing, the image pro 
cessingapparatus according to the second aspect of the inven 
tion expresses in terms of numerical values a load for each of 
the functions configuring the image processing. For the load 
expressed in terms of numerical values, the numerical values 
of loads for image processing which have already been 
executed multiple times are accumulated. 
The executed image processing is expressed for loads in 

terms of numerical values, and numerical values of the loads 
on execution of multiple times are accumulated. The execu 
tion frequency for each of the functions in accordance with 
execution of multiple times is expressed in terms of numerical 
values and calculated. Therefore, it is possible to select sim 
ply and easily functions to which power should be supplied in 
the power saving mode by comparing the numerical values. 

In the image processing apparatus according to the third 
aspect of the invention, a load of each of the functions with the 
execution of image processing is expressed in terms of 
numerical values and accumulated for image processing 
which have already been executed multiple times. 

Therefore, it is possible to grasp the execution frequency in 
terms of numerical values with respect to a predetermined 
number of times of execution history. By making selection for 
a predetermined number of times, this enables adjustment of 
a length of the execution history for which the execution 
frequency is to be grasped. 

In the image processing apparatus according to the fourth 
aspect of the invention, a load of each of the functions is 
expressed in terms of numerical values depending on at least 
any one selected from the type, processing time, and process 
ing amount of image processing. Functions to be used differ 
depending on the type, processing time, and the processing 
amount of image processing also differs. Therefore, it is pos 
sible to express in terms of numerical values a load of each of 
the functions composing image processing accurately based 
on these indexes. 

In the image processing apparatus according to the fifth 
aspect of the invention, the second selection unit is used to 
select functions to which power is supplied in the power 
saving mode according to the users instructions. When no 
selection is made by the second selection unit, the function 
setting unit sets the functions selected by the first selection 
unit as a function to which power is Supplied in the power 
saving mode. Further, when selection is made by the second 
selection unit, the function setting unit sets a function selected 
by the second selection unit as a function to which power is 
Supplied in the power saving mode. 

According thereto, it is possible to give priority to setting of 
functions to which power is Supplied in the power saving 
mode selected according to the users instructions. Further, 
when no instructions are given from the user, it is possible to 
set the functions to which power is supplied in the power 
saving mode selected on the basis of the execution frequency 
of each of the functions introduced by the execution history of 
image processing. When no selections are given by the user, 
with priority given to the selection by the user, functions are 
set on the basis of the execution frequency. Thereby, it is 
possible to select the power saving mode which is convenient 
for users. 

In the image processing apparatus according to the sixth 
aspect of the invention, initial setting unit is used to set a 
function selected by the first selection unit and set by the 
function setting unit as an initial setting function. The power 
selection unit selects a power consumption in the power Sav 
ing mode according to the users instructions. The priority 
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selection unit is used to make selection, with priority given to 
functions higher in the execution frequency calculated by the 
execution frequency calculation unit according to a power 
difference between the power consumption selected by the 
power selection unit and the power consumption Supplied to 
the initial setting function. The priority selection unit is used 
to make non-selection, with priority given to functions lower 
in the execution frequency. 

According thereto, the function set by the function setting 
unit is given as an initial setting function. Thus, when instruc 
tions are given from a user, priority is given to the user's 
instructions, and when no instructions are given from the user, 
a function set by the function setting unit is selected. In this 
case, the user's instructions are also set as a function in the 
power saving mode by the function setting unit. Therefore, a 
function selected according to the execution frequency is 
reliably reflected, if no functions are provided by the previous 
users instructions or no users instructions are given. 

Further, on the basis of the power consumption selected by 
the power selection unit according to the users instructions, 
the priority selection unit automatically selects functions to 
which power is Supplied according to the execution fre 
quency. Therefore, it is possible to optimize the condition of 
electricity use flexibly and easily, depending on the condition 
ofuse, within a range of the power consumption desired by a 
USC. 

In the image forming apparatus according to the seventh 
aspect of the invention, additional selection or additional 
non-selection is given to functions selected as an initial set 
ting function, by which a total sum of the power consumption 
resulting from the functions to which power is Supplied in the 
power saving mode is allowed to be coincident with the power 
consumption selected by the power selection unit according 
to the users instructions. In this case, an additional selecting 
function is used to make selection with priority given to 
functions higher in the execution frequency, while an addi 
tional non-selecting function is used to make non-selection 
with priority given to functions lower in the execution fre 
quency. 

According thereto, the functions selected as an initial set 
ting function are set as an initial setting condition, and func 
tions selected by the users instructions are selected as a 
function to which poweris Supplied in the power saving mode 
on the basis of the execution frequency of each of the func 
tions. In this case, the initial setting function is selected by the 
users instructions or by the execution frequency, with a pri 
ority given to the users instructions. The functions to which 
power is Supplied in the power saving mode can be selected, 
with priority given to the users instructions, and in accor 
dance with the execution frequency of each load. It is possible 
to select functions in compliance with the users intention and 
condition of use. 

In the image processing apparatus according to the eighth 
aspect of the invention, in a case where additional processing 
is continuously performed after the priority selection unit is 
used to make selection with priority given to functions higher 
in execution frequency, or the priority selection unit is used to 
make non-selection with priority given to functions lower in 
execution frequency, when the power consumption selected 
by the power selection unit is greater than the power con 
sumption of functions which have already been selected by 
the processing, the priority selection unit is used to make 
selection with priority given to functions higher in the execu 
tion frequency among those functions which have not been 
selected. Further, if the power consumption selected by the 
power selection unit is Smaller than the power consumption of 
functions which have already been selected by the process 
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ing, the priority selection unit is used to make non-selection 
with priority given to functions lower in the execution fre 
quency among the already selected functions. 

According thereto, when the priority selection unit is used 
to make selection or non-selection of functions and additional 
processing is thereafter performed, a new function may be 
added to already selected functions by additional selection or 
by additional non-selection. It is not necessary to make selec 
tion again from the beginning by resetting already selected 
functions for every change in selection of power consump 
tion. Information which has already been selected can be 
effectively used. 

In the image processing apparatus according to the ninth 
aspect of the invention, a user can use individual selection unit 
to make selection or non-selection individually for each of the 
functions. 

In the image processing apparatus according to the tenth 
aspect of the invention, the input display unit is preferably 
used to display the input of the users instructions and the 
selected condition of the function. 

Further, in the image processing apparatus according to the 
eleventh aspect of the invention, the input display unit is 
preferably a touch panel. 

Still further, according to the twelfth aspect of the inven 
tion, the computer-readable medium for causing the image 
processing apparatus to perform operations is provided. 

EXEMPLARY EMBODIMENTS 

Exemplary embodiments of the invention will now be 
described with reference to the drawings. 

FIG. 1 shows an image processing apparatus 1 according to 
an exemplary embodiment of the invention. In FIG. 1, the 
image processing apparatus 1 includes a printerpart 2 such as 
an inkjet printer and a flatbed-type scanner part 3 at the lower 
part and the upper part of a frame. Further, the image process 
ing apparatus 1 includes an operation panel part 4 at the front 
upperface of the frame. A touchpanel-equipped liquid crystal 
display screen 5 is disposed at the center of the operation 
panel part 4. In this case, the touch panel-equipped liquid 
crystal display Screen 5 is a liquid crystal display formed in a 
rectangular shape longerina transverse direction so as to have 
a wide-size display part. 
The touch panel-equipped liquid crystal display Screen 5 

displays key input, various types of information, and so on. 
FIG. 2 shows a display screen in the power consumption 
selecting mode (which will be described later). A list of 
functions to be executed in various types of image processing 
that the image processing apparatus 1 has is displayed on a 
left half side of the touch panel-equipped liquid crystal dis 
play screen 5. An input screen on which functions to which 
power is Supplied in the power saving mode are selected and 
the selected conditions (which will be described later) are 
displayed on a right half side of the touch panel-equipped 
liquid crystal display screen 5. 
The functions displayed on the left half side include media 

cards, wired LAN, wireless LAN, Scanning, printing, FAX 
and cordless phone. In addition, various types of image pro 
cessing such as CF/SD/MS cards, wired LAN communica 
tions, wireless LAN communications, copy/FAX transmis 
sion and reception, PC print, and cordless phone which are 
executed by a combination of these functions may also be 
displayed. Further, a scroll key SK and a toggle key FK for 
each of the functions are displayed as input unit on the input 
and display screen on the right half side. The scroll key SK is 
to select continuously the power consumption in the power 
saving mode according to the user's instructions. The 
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8 
selected power consumption is displayed on a power con 
sumption display window PW. The toggle key FK for each of 
the functions is a key for Switching a selection/non-selected 
condition every time the key is depressed by the user. The 
display form is made different depending on the selected 
condition or the non-selected condition. FIG. 2 shows a con 
dition that the wired LAN and the printing are selected. Fur 
ther, a return key BK is provided at the right lower end. The 
return key is a key for returning a display content from a 
display Screen in the power consumption selection mode now 
on the display to a display screen which is higher by one stage. 
When functions to which power is supplied in the power 

saving mode are selected on the above-described display 
screen in the power consumption selection mode, power is 
Supplied in the power saving mode only to the selected func 
tion. Incidentally, the power saving mode is a mode which 
restricts functions to which power is Supplied while an image 
processing apparatus 1 is on standby and no image processing 
is performed. Therefore, when a request is made for image 
processing configured by functions to which power is Sup 
plied in the power saving mode, the image processing appa 
ratus 1 is able to smoothly return from a standby condition 
and execute the required image processing. Alternatively, a 
request is made for image processing configured by functions 
to which power Supply is shut offin the power saving mode, 
the image processing apparatus 1 returns from the standby 
condition after power is supplied to the functions then 
executes the required image processing. 

For example, as shown in FIG. 2, in a case where a wired 
LAN and printing are selected as a function to which power is 
Supplied in the power saving mode, power has already been 
supplied to a wired LAN function and a printing function 
which configure the image processing. Therefore, if a request 
is made for PC print (processing at which print data transmit 
ted from PC via wired LAN is printed) as image processing, 
the image processing apparatus 1 is able to return Smoothly 
from a standby condition and start processing. However, 
when a request is made for copy (processing of scanning and 
printing documents) as image processing, no power is Sup 
plied to the scan function which configures this image pro 
cessing. Thus, copy processing is started after power is Sup 
plied to the scan function. 

Other input keys 40 shown in FIG. 1 include, for example, 
a power Supply key for instructing application of a power 
Supply to the image processing apparatus 1. It is possible to 
give various types of instructions to the image processing 
apparatus 1 according to operations of the individual input 
keys 40. 
The image processing apparatus 1 includes slot parts 30 

and 31 capable of receiving data between detachable storage 
media. Various types of media cards can be inserted to the slot 
parts 30 and 31. For example, compact flash (registered trade 
mark), SD memory card (registered trademark), memory 
Stick (registered trademark) and others can be used in a 
removable manner. The slot parts 30 and 31 are provided 
below an operation panel part 4. Preferably, the slot parts 30 
and 31 are provided just below the operation panel part 4. The 
slot parts 30 and 31 may be configured such that the compact 
flash (registered trademark) and the SD memory card (regis 
tered trademark) are fitted in the slot part 30, and the memory 
stick (registered trademark) is fitted in the slot part 31. 
With reference to FIG. 3, a system configuration of the 

image processing apparatus 1 will be described. FIG. 3 is a 
circuit block diagram of the image processing apparatus. In 
other words, FIG. 3 is a block diagram showing a system 
configuration of the image processing apparatus 1. An appli 
cation specific integrated circuit (ASIC) 26 is to provide 
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integrated control processing in order to execute various 
functions of the image processing apparatus 1 according to 
instructions of a CPU 21. The ASIC 26 is connected to an 
external storage device 22, a RAM 23 and a MODEM 34 via 
an external bus 25. 
The ASIC 26 is also connected to a printerpart 2, a scanner 

part 3, slot parts 30, 31, a USB terminal 32, a wired LAN I/F 
35 for wired LAN communications, a wireless LANI/F36 for 
wireless LAN communications, and a cordless phone com 
munication part 37 for communications with a cordless phone 
functioning as a cordless handset. The input key 40 is con 
nected to the ASIC 26 via a panel gate array (panel GA.) 27. 
The panel gate array (panel GA) 27 operates various input 
keys 40 to control operations of inputting key signals into the 
ASIC 26. 
The touch panel-equipped liquid crystal display Screen 5 

includes a matrix Switch 41 made of a transparent electrode 
and a liquid crystal display part 42 disposed below the Switch 
41. The matrix switch 41 is connected to a touch detection 
part 29 inside the ASIC 26, and the liquid crystal display part 
42 is connected to a display control part 28 inside the ASIC 
26. When a user touches a desired position on the matrix 
switch 41, the touch detection part 29 detects the touched 
coordinate position and outputs a position signal to the CPU 
21. 
The display control part 28 controls the screen display of 

the liquid crystal display part 42 in order to allow the liquid 
crystal display part 42 to display various types of information 
on functions executed by the image processing apparatus 1 in 
accordance with instructions from the CPU 21. 
A network control part (NCU) 33 is connected to the 

MODEM 34 for controlling facsimile communications. The 
MODEM 34 is connected to the ASIC 26 via the external bus 
25. 

Various types of execution programs and data executed by 
the CPU21 are accommodated in the external storage device 
22. Specifically, as execution programs, an execution pro 
gram for image processing (FIG. 4), an automatic selection 
program for functions to which power is Supplied from the 
execution history of image processing (FIG. 5), a program for 
processing power consumption selection mode and shifting 
to the power saving mode (FIG. 8), programs for the power 
consumption selection mode (FIG.9 and FIG. 10) and others 
are accommodated in the external storage device 22. As data, 
data on user selection of functions to which power is Supplied 
in the power saving mode (D1), point data of execution fre 
quency for each of the functions and data on functions to 
which power is Supplied in the power saving mode deter 
mined by execution frequency (D2), function data on func 
tions to which power is Supplied in the power saving mode 
(D3) and others are accommodated in the external storage 
device 22. 
As will be described later in FIG.4, the execution program 

for image processing is a main program for executing image 
processing. As will be described later in FIG. 5, the automatic 
selection program for functions to which power is Supplied 
from the execution history of image processing obtains the 
history of each of the functions in image processing executed 
by the execution program for image processing and deter 
mines the order of priority of functions to which power is 
supplied in the power saving mode. As will be described later 
with reference to FIG. 8, the programs for the processing 
power consumption selection mode and shifting to the power 
saving mode determines whether or not to shift to the power 
consumption selection mode and the power saving mode. As 
will be described later in FIG.9 and FIG. 10, the program for 
power consumption selection mode selects functions to 
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10 
which power is Supplied in the power saving mode on the 
basis of selection by a user and that according to execution 
frequency. 

Further, the data on user selection of functions to which 
power is Supplied in the power saving mode (D1) is selected 
in the program for the power consumption selection mode 
(FIG. 9 and FIG. 10). The point data on execution frequency 
for each of the functions and the data on functions to which 
power is Supplied in the power saving mode determined by 
the execution frequency (D2) are calculated in the automatic 
selection program for functions to which power is Supplied 
from the execution history of image processing (FIG. 5). The 
function data on functions to which power is Supplied in the 
power saving mode (D3) is selected in the program for pro 
cessing in the power consumption selection mode and shift 
ing to the power saving mode (FIG. 8). 
The RAM 23 is a working field at which various programs 

and arithmetic result data are temporarily stored when the 
CPU 21 executes various programs accommodated in the 
external storage device 22. 

Hereinafter, a description will be given sequentially for 
operations of the image processing apparatus 1 in accordance 
with individual programs. 

FIG. 4 shows an execution program for image processing. 
A program accommodated in the external storage device 22 is 
loaded into the RAM 23 when the image processing appara 
tus 1 is turned on, and the execution is started. The program is 
started, by which the condition is shifted to a standby condi 
tion of image processing request (S11). When no image pro 
cessing request is detected (S11: NO), the processing of S11 
is repeated. In contrast, when the image processing request is 
detected (S11: YES), the required image processing is 
executed (S12). In this case, the image processing is, for 
example, processing such as “printing received FAX.” “print 
ing by wired LAN.” “copy,” and “liquid crystal display of 
image data of media cards” (refer to FIG. 6 and FIG. 7). These 
types of image processing are executed by using the printer 
part 2, Scanner part 3, liquid crystal display part 42, slot parts 
30, 31, NCU 33, MODEM 34, wired LAN I/F 35, wireless 
LAN I/F 36 and cordless phone communication part 37 as 
shown in FIG. 3. Every time the image processing is 
executed, processing is performed to automatically select a 
function to which poweris Supplied in the power saving mode 
from the execution history of image processing (S13). 

Processing that selection is made automatically for a func 
tion to which power is Supplied in power saving mode from 
the execution history of image processing (S13) is executed 
by the program shown in FIG. 5. 
Upon starting the processing, the content executed by the 

image processing is temporarily held in the RAM 23 (FIG. 3) 
(S21). Various types of information are held such as types of 
image processing, date of operation, operating time, number 
of sheets of paper which have been printed and number of 
sheets of paper which have been scanned (see FIG. 6, for 
example). FIG. 6 shows the history of image processing per 
formed five times in the past. 
The types of image processing include "printing received 

FAX in one-time previous processing, “printing by wired 
LAN in two-time previous processing, “copy' in three-time 
previous processing, “printing by wired LAN” in four-time 
previous processing, and “liquid crystal display of image data 
of media cards' in five-time previous processing, which are 
temporarily held. Further, the date of operation and the oper 
ating time are held for individual types of processing. Still 
further, the number of sheets of paper which have been 
printed and number of sheets of paper which have been 
scanned for each processing are held. In this case, since no 
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scanning processing is performed in the “printing received 
FAX” or the “printing by wired LAN, the number of sheets 
of paper which have been Scanned is held as Zero. 

Then, calculation is made for a use amount point of each 
image processing with reference to the content executed by 
the image processing held in the RAM 23 (FIG.3) (S22). The 
calculated use amount point is added as a point indicating the 
execution frequency of functions configuring the image pro 
cessing to a point which has already been calculated for each 
of the functions. The added point is stored as point data (D2) 
on the execution frequency of each of the functions in the 
external storage device 22 (FIG. 3) (S23). 

In this case, the use amount point is obtained by weighting 
and expressing in terms of numerical value the content 
executed for each image processing in accordance with loads 
Such as the type of image processing, operating period of 
time, number of sheets of paper which have been printed and 
number of sheets of paper which have been scanned when 
image processing is executed, which is a numerical value that 
correlates with power consumption when image processing is 
executed. Although to the same image processing, the longer 
the operating period of time and the larger the number of 
sheets of paper which have been printed and Scanned, a 
greater use amount point is imparted. FIG. 6 illustrates use 
amount points calculated for each image processing. Two 
points are calculated for “printing received FAX.” which is 
one-time previous processing; three points, for “printing by 
wired LAN” which is two-time previous processing: two 
points, for "copy, which is three-time previous processing: 
ten points for “printing by wired LAN” which is four-time 
previous processing; and one point for “liquid crystal display 
of image data of media cards,” which is five-time previous 
processing. 

Further, the “function' is a unit of fundamental processing 
which is necessary for executing image processing. As illus 
trated in FIG. 7, the “printing received FAX is configured 
with “printing and “FAX communications’; the “printing by 
wired LAN,” “wired LAN” and “printing'; the “copy,”“scan 
ning” and "printing'; the “liquid crystal display of image data 
of media cards.” “media card’. Therefore, each of the image 
processing is configured with a singular unit function or plu 
ral unit functions. Use amount points calculated for each 
image processing calculated in Step (S22) are allocated to 
each of the functions configuring the image processing and 
added to a point already allocated as an execution frequency 
point of each of the functions and accumulated accordingly. 
Total points shown in FIG. 7 are accumulated points of the 
execution frequency for each of the functions. 
A point added and accumulated for each of the functions in 

Step (S23) is determined to be higher in the execution fre 
quency as the value thereof is greater. Therefore, in Step 
(S24), the point value is determined for magnitude. With ten 
points given as a criteria value, a function in which the added 
and accumulated point is 10 or more (S24:YES) is selected as 
a function to which power is Supplied in the power saving 
mode (S25). A function in which the point is less than 10 
(S24: NO) is selected as a function to which no power is 
Supplied in the power saving mode (S26). A condition 
selected for each of the functions in Step (S25) and Step (S26) 
is accommodated in the external storage device 22 as data 
(D2) on functions to which power is supplied in the power 
saving mode determined by execution frequency together 
with point on the execution frequency of each of the functions 
(S27). 

FIG. 8 shows a program for processing in the power con 
Sumption selection mode and shifting to power saving mode. 
This is a program for shifting to power saving mode after the 
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processing in the power consumption selection mode which 
selects functions to which power is Supplied in the power 
saving mode. The program of FIG. 8 is a program which is 
executed together with the execution program of image pro 
cessing (FIG. 4). More specifically, the program of FIG. 8 is 
started for execution, by which a shift key to the power con 
Sumption selection mode or power saving mode is in a key 
input standby condition (S31). In the meantime, the program 
of FIG. 4 is started for execution, by which an image process 
ing request is in a standby condition (S.11). 
When the program is started, the above condition is 

changed to a standby condition for key input (S31). When no 
key input is detected (S31: NO), the processing in S31 is 
repeated. In contrast, when the key input is detected (S31: 
YES), a determination is made for whether or not a shift key 
to power consumption selection mode is operated (S32). 
When it is determined that the shift key to the power con 
sumption selection mode is operated (S32: YES), the step is 
changed to processing in the power consumption selection 
mode (S33). When the key operation indicates that the power 
consumption selection mode is skipped (S32: NO), the pro 
cessing in the power consumption selection mode is skipped 
(S33). 
When the programs for the power consumption selection 

mode shown in FIG.9 and FIG. 10 are started after shifting to 
power consumption selection mode, function data (D3) on 
functions to which power is Supplied in the power saving 
mode, which is accommodated in the external storage device 
22 in the program of FIG. 8 (S41) is read. Then, a power 
consumption selection screen is displayed on a liquid crystal 
display part 42 (S42). This is, for example, the screen shown 
in FIG. 2. 

In this case, the function data (D3) on functions to which 
power is Supplied in the power saving mode is data which has 
already been selected by the previous processing. Processing 
of accommodating the function data (D3) in the external 
storage device 22 will be described later. The processing in 
Step (S41) is used to set an initial value in the power con 
Sumption selection mode. In the power consumption selec 
tion mode, the function data (D3) on functions to which 
power is Supplied in the power saving mode, which has 
already been selected, is used as the initial value, selection or 
non-selection for functions to which power is Supplied in the 
power saving mode is made according to the users instruc 
tions to be described later. 

Depression of a return key BK is monitored (S43), and 
when the depression is detected (S43: YES), the power con 
Sumption selection mode is terminated and changed to Step 
(S34). When no depression is detected (S43: NO), the condi 
tion is in a standby condition for key input. A determination is 
first made for whether or not the movement of a scroll key SK 
is detected (S44). When the movement of the scroll key SK is 
detected (S44:YES), the step is changed to selection process 
ing of power consumption by the scroll key SK (S45 to S51). 
When the movement of the scroll key SK is not detected (S44: 
NO), the step is moved to that in FIG. 10 via “B” shown in 
FIG.9. A determination is made for whether or not the depres 
sion of a toggle key FK for each of the functions is detected 
with reference to “B” in FIG. 10 (S52). When the depression 
of the toggle key FK for each of the functions is detected (S52: 
YES), the step is changed to selection processing of selection 
and non-selection by the toggle key FK for each of the func 
tions (S53 to S56). When depression of the toggle key FK for 
each of the functions is not detected (S52: NO), the step is 
moved to that shown in FIG. 9 via 'A' shown in FIG. 10. The 
step returns to Step (S43) by 'A' in FIG. 9, and key input 
standby condition continues. 
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Next, a description will be given for the selection process 
ing of power consumption by a scroll key SK (S45 to S51). 
When the scroll key SK is moved by a user with reference to 
the values of power consumption displayed on a power con 
sumption display window PW, selection is made for the 
power consumption in the power saving mode upon detection 
of the movement (S45). Then, a determination is made for 
whether or not the power consumption selected in S45 
increases with respect to a total Sum of values of the power 
consumption in the functions to which power is Supplied in 
the power saving mode which is set as an initial value (S46). 
When power consumption (S46: YES) increases, with refer 
ence to point data (D2) on the execution frequency calculated 
by the automatic selection program of functions to which 
power is Supplied from the execution history of the image 
processing shown in FIG. 5, functions greater in the execution 
frequency point are preferentially subjected to selection as a 
function to which poweris Supplied in the power saving mode 
(S47). When power consumption decreases (S46: NO and 
S48: YES), with reference to the point data (D2) on the 
execution frequency, functions Smaller in the execution fre 
quency point are preferentially Subjected to non-selection 
among the already selected functions as a function to which 
power is supplied in the power saving mode (S49). As a result 
of the fact that functions selected by the additional selection 
of function (S47) and the non-selection of function (S49) 
have been changed, detection is made for whether or not a 
total power consumption coincides with the power consump 
tion selected by the scroll key SK (S50). In S50, the total 
power consumption is determined to coincide with the 
selected power consumption, when a total power consump 
tion of functions selected by the additional selection of func 
tions (S47) and non-selection of functions (S49) is maximum 
in a range not exceeding the power consumption selected by 
the scroll key SK. More specifically, a maximum number of 
functions are selected by the additional selection of functions 
(S47) and non-selection of functions (S49) so as not to exceed 
the power consumption selected by the scroll key SK. When 
S50 determines that the total power consumption does not 
coincide with the selected power consumption (S50:NO), the 
step returns to Step (S46) to continue the processing. In 
contrast, when S50 determines that the total power consump 
tion coincides with the selected power consumption (S50: 
YES), the selection is determined to be completed and the 
selected function is displayed (S51). When the power con 
sumption does not change (S46: NO and S48: NO), the pro 
cessings in Step (S47), Step (S49) and Step (S50) are skipped 
and the step is changed to Step (S51). 
The power consumption selection screen in selection pro 

cessing of power consumption by the scroll key SK, use 
amount point, execution frequency point and power con 
sumption are illustrated in FIG.2, FIG. 6, FIG.7, FIG. 11 and 
FIG. 14. On the display screen shown in FIG. 2 where the 
wired LAN and printing are selected, a user moves the scroll 
key SK so that a value of power consumption is from 2W to 
4W while confirming the value on the power consumption 
display window PW. Then, an increase in the power con 
sumption is determined, thereby either one of FAX and scan 
ning greatest in the execution frequency point among the 
non-selected functions in FIG. 7 is selected as a function to 
which power is supplied. When the execution frequency 
points are equal, for example, selection may be made by 
giving priority to a function configuring image processing 
which is the newest in date of operation with reference to the 
execution history. For example, as shown in FIG. 6, the print 
ing the received FAX is executed previously by one time and 
newer than the copy which has been executed previously by 
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14 
three times. Therefore, the FAX is selected as a function to 
which power is supplied. Incidentally, selection when the 
execution frequency points are equal may also be made by 
giving priority to a function which does not exceed the power 
consumption selected by the scroll key SK. For example, 
since a value of power consumption of FAX shown in FIG. 14 
is 1 W, the total power consumption does not exceed a value 
of power consumption selected by the scroll key SK. There 
fore, the FAX is selected as a function to which power is 
Supplied. In this case, display forms such as the display color 
and size of a closing line are changed depending on a selected 
condition or a non-selected condition, thereby displaying a 
function selected on the power consumption selection screen. 
FIG. 11 illustrates a case where functions in the selected 
condition are displayed by a bold closing line. Functions such 
as “scanning.” “printing and “FAX’ are in the selected con 
dition. As shown in FIG. 14, the respective values of power 
consumption in the power saving mode are 2 W. 1 W and 1 W. 
Therefore, as displayed on the power consumption display 
window PW, a total value of power consumption in the power 
saving mode is selected as 4 W. 

Next, a description will be given for selection processing 
(S53 to S56) for selection and non-selection by the toggle key 
FK for each of the functions with reference to FIG. 10. When 
a function selected by the toggle key FK for each of the 
functions is in a selected condition (S53: YES), the selected 
function is given as a non-selected condition (S54), and when 
a function selected by the toggle key FK for each of the 
functions is in the non-selected condition (S53: NO), the 
selected function is given as a selected condition (S55). In 
selecting the non-selected condition or the selected condition, 
the display position of a scroll bar SK and the display content 
of the power consumption display window PW (S56) are 
changed. 

FIG. 12 and FIG. 13 illustrate the power consumption 
selection screens in selection processing for selection and 
non-selection of functions by the toggle key FK for each of 
the functions. FIG. 12 shows a case where a user depresses 
“wireless LAN from the condition shown in FIG. 11. The 
"wireless LAN” is switched from the non-selected condition 
to the selected condition. As shown in FIG. 14, a value of 
power consumption of the “wireless LAN” in the power sav 
ing mode is 2 W. Therefore, as displayed on the power con 
sumption display window PW, a total value of power con 
Sumption in the power saving mode is selected as 6W and the 
scroll bar SK is also moved to a corresponding position. 

FIG. 13 shows a case where a user depresses “FAX from 
the conditions shown in FIG.12. The “FAX is switched from 
the selected condition to the non-selected condition. As 
shown in FIG. 14, a value of power consumption of the 
“FAX in the power saving mode is 1 W. Therefore, as dis 
played on the power consumption display window PW, a total 
value of power consumption in the power saving mode is 
selected as 5 W and the scroll bar SK is also moved to a 
corresponding position. 

Information on selection of functions which are subjected 
to selection or non-selection by the selection processings 
(S45 to S51 in FIG.9) of power consumption by the scroll key 
SK or the selection processings (S53 to S56 in FIG. 10) of 
selection and non-selection by the toggle key FK for each of 
the functions is given as data (D1) selected by a user for 
functions to which power is Supplied in the power saving 
mode and accommodated in the external storage device 22 
(S57), and the step returns to Step (S43). 
As described above, in the exemplary embodiment, when 

operations of the scroll key SK and the toggle key FK by a 
user is detected, selection processings (S45 to S51) of power 
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consumption by the scroll key SK or selection processing 
(S53 to S56) of selection and non-selection by the toggle key 
FK of each of the functions are repeated. In this case, when 
the scroll key SK is detected for movement (S44: YES), 
function data (D3) on functions to which power is supplied in 
the power saving mode selected as an initial value in Step 
(S41) only for the first time is used to perform additional 
selection of functions (S47) and non-selection of functions 
(S49). In a second and subsequent loops, data (D1) selected 
by a user on functions to which power is Supplied in the power 
saving mode is used to perform the additional selection of 
functions (S47) and the non-selection of functions (S49). This 
is because the condition selected by the previous additional 
selection of functions (S47) or non-selection of functions 
(S49) is accommodated as data (D1) as will be described in 
Step (S57). 

Returning to FIG. 8, a description will be given for Step 
(S34) and thereafter. In Step (S32), when the key operation 
indicates that the power consumption selection mode is 
skipped(S32: NO) or the returnkey BK of a power consump 
tion selection screen is depressed in Step (S43) (S43: YES), 
the step is changed to Step (S34). In Step (S34), confirmation 
is made for whether or not a function to which power is 
Supplied in the power saving mode is selected by a user. More 
specifically, a determination is made for whether or not a 
function to which poweris Supplied in the power saving mode 
is selected in the power consumption selection mode and the 
data (D1) selected by a user is accommodated. When a deter 
mination is made for the selection made by the user (S34: 
YES), the data (D1) selected by the user on the functions to 
which power is Supplied in the power saving mode is read 
(S35). When a determination is made for no selection made 
by the user (S34: NO), the point data (D2) on the execution 
frequency has already been accommodated in accordance 
with an automatic selection program for functions to which 
power is Supplied from the execution history of image pro 
cessing (FIG. 5). Therefore, the data (D2) on functions to 
which power is Supplied in the power saving mode in which 
priority is determined according to the execution frequency is 
taken from point data (D2) on the execution frequency (S36). 
A function taken in Step (S35) or Step (S36) is set as the 
functions to which power is Supplied in the power saving 
mode and accommodated in the external storage device 22 as 
function data (D3) on the functions to which power is Sup 
plied in the power saving mode (S37). 

Thereafter, a determination is made for whether or not a 
shift key to the power saving mode is in the ON condition. 
When the key is determined to be in the ON condition (S38: 
YES), the condition is changed to the power saving mode 
(S39). More specifically, processing in which the data (D3) on 
functions to which power is Supplied in the power saving 
mode, which has been accommodated in S37, is read from the 
external storage device 22 is performed, thereby restricting 
the functions to which power is supplied while the image 
processing apparatus 1 is on standby. When the shift key is 
determined not to be in the ON condition (S38: NO), the 
condition will not be changed to the power saving mode but 
the program is terminated. 

Processing in Step (S21) to Step (S23) in the automatic 
selection programs (FIG. 5) for functions to which power is 
Supplied from the execution history of image processing is 
performed on the basis of instructions from the CPU 21, and 
means for storing the calculated use amount point in the 
external storage device 22 corresponds to the execution fre 
quency calculation unit. Further, means for performing the 
processings of Step (S24) to Step (S26) on the basis of 
instructions from the CPU21 and distinguishing use amount 
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points in the external storage device 22 or the RAM 23 to 
select a function corresponds to the first selection unit. Means 
for executing the processings of Step (S34) to Step (S37) in 
the program (FIG. 8) for processing in the power consump 
tion selection mode and shifting to power saving mode on the 
basis of instructions from the CPU 21 and storing in the 
external storage device 22 functions selected by a user via a 
liquid crystal display part 42 and a matrix switch 41 after the 
functions are processed by the CPU 21 through the display 
control part 28 and the touch detection part 29 corresponds to 
the function setting unit. 

Total points shown in FIG. 7 correspond to numerical 
values of loads accumulated for image processing in which 
the loads expressed in terms of numerical values have been 
executed. 

Further, means for executing the processing in Step (S33) 
in the program (FIG. 8) for processing in the power consump 
tion selection mode and shifting to power saving mode, that 
is, processing in programs for the power consumption selec 
tion mode (FIG. 9 and FIG. 10) on the basis of instructions 
from the CPU 21, displaying the programs on the liquid 
crystal display part 42 and storing the programs in the exter 
nal storage device 22 corresponds to the second selection 
unit. 

Further, means for executing processing in Step (S41) in 
programs for the power consumption selection mode (FIG.9 
and FIG. 10) on the basis of instructions from the CPU21 and 
reading corresponding functions into the RAM 23 from the 
external storage device 22 corresponds to the initial setting 
unit. Means for executing processing in Step (S45) on the 
basis of instructions from the CPU 21 and accepting the 
power consumption input by a user using a matrix switch 41 
corresponds to the power selection unit. Means for executing 
processings in Step (S46) to Step (S50) on the basis of instruc 
tions from the CPU 21 corresponds to the priority selection 
unit. 
Means for executing processings in Step (S52) to Step 

(S55) in programs for the power consumption selection mode 
(FIG.9 and FIG. 10) on the basis of instructions from the CPU 
21, which is subjected to processing by the CPU 21 in 
response to input by a user by use of the matrix Switch 41. 
corresponds to the individual selection unit. 

Still further, display of Step (S51) and Step (S56) in pro 
grams for the power consumption selection mode (FIG.9 and 
FIG. 10) and the liquid crystal display part 42 on which the 
display is performed correspond to the input display unit. The 
matrix Switch 41 corresponds to a touch panel. 

In addition, the “media card,” “wired LAN,” “wireless 
LAN,” “scanning,” “printing.” “FAX and “cordless phone' 
shown in FIG. 2, FIG.7 and FIG. 11 to FIG. 14 correspond to 
functions. The “printing received FAX.” “printing by wired 
LAN. copy, and “liquid crystal display of image data of 
media cards' shown in FIG. 6 correspond to image process 
ing. The operation time shown in FIG. 6 corresponds to a 
processing time, while the number of sheets of paper which 
have been printed and number of sheets of paper which have 
been scanned correspond to a processing amount. 
As explained above, according to the exemplary embodi 

ment of the invention, the automatic selection program (FIG. 
5) on functions to which power is supplied from the execution 
history of image processing is used to calculate the execution 
frequency for each of the functions configuring image pro 
cessing based on the execution history of image processing 
and accommodated in the external storage device 22 as point 
data of execution frequency for each of the functions and as 
data (D2) on functions to which power is supplied in the 
power saving mode. Thereby, it is possible to set the functions 
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to which power is Supplied in the power saving mode on the 
basis of the execution frequency. 
A user is not required to select and set functions to which 

power is Supplied in the power saving mode, eliminating a 
necessity for complicated operations of selecting the func 
tions to which power is Supplied in the power saving mode, 
which is more convenient for users. 
As a function in agreement with the condition of use of the 

image processing apparatus 1, power can be Supplied in the 
power saving mode. Functions high in the execution fre 
quency can be executed quickly and Smoothly from the power 
saving mode. Therefore, the condition of electricity use can 
be optimized flexibly and simply depending on the condition 
of use, without impairing the convenience of the image pro 
cessing apparatus 1. 

Further, the executed image processing is expressed in 
terms of numerical values for loads and accumulated as a use 
amount point according to the content thereof. Then, the 
image processing is accommodated in the external storage 
device 22 as point data (D2) on execution frequency for each 
of the functions. Since the execution frequency is expressed 
in terms of numerical values and calculated for each of the 
functions, it is possible to select functions to which power is 
Supplied in the power saving mode more conveniently 
through comparison of the values. 

In this case, by accumulating the execution history mul 
tiple times, it is possible to accommodate points which fully 
reflect the execution history in the past. Further, the execution 
history is accumulated in a predetermined number of times, 
by which it is possible to adjust the length of execution 
history, the execution frequency of which should be grasped. 

Further, functions to be used are different, depending on 
types of image processing. On the basis of indexes of pro 
cessing amount Such as operating time (processing time), the 
number of sheets of paper which have been printed and num 
ber of sheets of paper which have been scanned, use amount 
points of the image processing can be accurately expressed in 
terms of coefficients, and loads for each of the functions 
configuring the image processing can also be accurately 
expressed in terms of numerical values. 

Further, the programs for the power consumption selection 
mode (FIG. 9 and FIG. 10) can be used to give priority to 
setting functions to which power is Supplied in the power 
saving mode selected according to the user's instructions. 
Still further, according to Step (S34) to Step (S37) in the 
power consumption selection mode and the shifting program 
(FIG. 8) to the power saving mode, instructions from a user 
are given priority, and if no instructions from the user are 
given, it is possible to set functions which power is Supplied 
in the power saving mode selected on the basis of the execu 
tion frequency for each of the functions introduced by the 
execution history for image processing. Since the functions 
are set on the basis of the execution frequency if no instruc 
tions are given from the user while giving priority to the user's 
selection, it is possible to select a power saving mode conve 
nient for users. 

Further, according to Step (S41) in the programs for the 
power consumption selection mode (FIG.9 and FIG. 10), the 
function set by the data (D3) on functions to which power is 
Supplied in the power saving mode is given as an initial setting 
function. Therefore, when instructions are given from a user, 
priority is given to the users instructions, and when no 
instructions are given from the user, the function set by the 
data (D3) is selected. In this case, the function by the user's 
instructions is also set by the data (D3). Therefore, if there is 
no function set by the previous user's instructions or the user 
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instructions, functions selected on the basis of the execution 
frequency can be reliably reflected. 

Still further, on the basis of the power consumption 
selected by the power selection unit according to the user's 
instructions, the priority selection unit automatically selects 
functions to which power is Supplied according to the execu 
tion frequency. Therefore, it is possible to optimize the con 
dition of electricity use flexibly and simply depending on the 
condition of use within a range of the power consumption 
desired by the user. 

Further, the function selected by the function data (D3) 
which has already been accommodated is given as an initial 
setting condition and the programs for the power consump 
tion selection mode (FIG. 9 and FIG. 10) are used to select 
functions to which power is Supplied in the power saving 
mode selected by the user's instructions on the basis of the 
execution frequency for each of the functions. In this case, as 
the function data (D3), of the selection by the user's instruc 
tions and the selection based on the execution frequency, 
priority is given to the selection by the users instructions. It 
is possible to select the functions to which power is supplied 
in the power saving mode according to the execution fre 
quency for each load, with priority given to the users instruc 
tions. Therefore, functions that meet the user's intention and 
condition of use can be selected. 

Further, according to Step (S46) to Step (S50) in the pro 
grams for the power consumption selection mode (FIG.9 and 
FIG. 10), when processing still continues after selection or 
non-selection of functions is made, new functions can be 
Subjected to additional selection or additional non-selection 
on the basis of the data (D1) selected by a user for the func 
tions to which power is Supplied in the power saving mode 
which have already been selected. It is not required to reset 
the functions which have already been selected and to newly 
select functions from the beginning every time of change in 
the selection of power consumption by the scroll key SK. 
However, already selected information can be effectively uti 
lized. 

Still further, according to Step (S52) to Step (S55) in the 
programs for the power consumption selection mode (FIG.9 
and FIG. 10), a user is able to make selection or non-selection 
individually for each of the functions. 

In addition, since Step (S51) and Step (S56) in the pro 
grams for the power consumption selection mode (FIG.9 and 
FIG. 10) are displayed on a liquid crystal display part 42, it is 
possible to visually recognize the input of the user's instruc 
tions and a selected condition of the function. The liquid 
crystal display device 42 includes a matrix switch 41, thereby 
input can be done by using the matrix Switch 41 as a touch 
panel, while confirming the liquid crystal display. 
The invention shall not be limited to the above-described 

exemplary embodiments. The invention may be improved or 
modified in various ways within a scope of the invention. 

For example, in the above-described exemplary embodi 
ment, the image processing which can be executed by the 
image processing apparatus 1 shall not be limited to that 
described in FIG. 6. Individual functions described in FIG. 2 
and others may be combined to provide other types of image 
processing. Further, the functions configuring the image pro 
cessing shall not be limited to those described in FIG. 2 or 
others. It is possible to define other functions such as arith 
metic processing of image data. 

Still further, the execution history is given as a case that 
image processing performed five times in the past is accumu 
lated. However, as a matter of course, the number of accumu 
lations may be changed appropriately. 
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What is claimed is: 
1. An image processing apparatus comprising: 
an execution frequency calculation unit that calculates an 

execution frequency for each of a plurality of functions 
of the image processing apparatus to perform image 
processing on the basis of an execution history of the 
image processing: 

a first selection unit that selects a function to which power 
is Supplied in a power saving mode from the plurality of 
functions based on the execution frequency of each of 
the plurality of functions of the image processing appa 
ratus calculated by the execution frequency calculation 
unit; and 

a function setting unit that sets the function selected by the 
first selection unit as a function to which power is Sup 
plied in the power saving mode. 

2. The image processing apparatus according to claim 1, 
wherein the execution frequency calculation unit expresses 

a load for each of the plurality of functions inaccordance 
with an execution of the image processing in terms of 
numerical values and accumulates the numerical values 
of the load for the image processing that has already 
been performed multiple times. 

3. The image processing apparatus according to claim 1, 
wherein the execution frequency calculation unit expresses 

a load for each of the plurality of functions in terms of 
numerical values according to at least one of type, pro 
cessing time and processing amount of the image pro 
cessing. 

4. The image processing apparatus according to claim 1, 
wherein the first selection unit selects a particular function 

as the function to which power is supplied in the power 
saving mode when an execution frequency of the par 
ticular function calculated by the execution frequency 
calculation unit reaches a criteria value. 

5. The image processing apparatus according to claim 2, 
wherein the execution frequency calculation unit accumu 

lates the numerical values of the load for the image 
processing which has already been executed in a prede 
termined number of times. 

6. An image processing apparatus comprising: 
an execution frequency calculation unit that calculates an 

execution frequency for each of a plurality of functions 
to perform image processing on the basis of an execution 
history of the image processing: 

a first selection unit that selects a function to which power 
is Supplied in a power saving mode from the plurality of 
functions based on the execution frequency calculated 
by the execution frequency calculation unit; 

a function setting unit that sets the function selected by the 
first selection unit as a function to which power is Sup 
plied in the power saving mode; and 

a second selection unit that selects the function to which 
power is Supplied in the power saving mode according to 
an input, 

wherein, when the function to which power is supplied in 
the power saving mode is not selected by the second 
Selected unit, the function setting unit sets the function to 
which power is Supplied in the power saving mode as the 
function selected by the first selection unit, and 

wherein, when the function to which power is supplied in 
the power saving mode is selected by the second selec 
tion unit, the function setting unit sets the function to 
which power is Supplied in the power saving mode as the 
function selected by the second selection unit. 
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7. The image processing apparatus according to claim 6. 

wherein the second selection unit comprises: 
an initial setting unit that sets a function set by the function 

setting unit as an initial setting function; 
a power selection unit that selects a power consumption in 

the power saving mode according to the input; and 
a priority selection unit that selects or non-selects the func 

tion to which power is Supplied in the power saving 
mode with priority based on the execution frequency 
calculated by the execution frequency calculation unit in 
accordance with a power difference between the power 
consumption selected by the power selection unit and 
the power consumption Supplied to the initial setting 
function, 

wherein the priority selection unit selects the function to 
which power is Supplied in the power saving mode with 
priority given to a function having high execution fre 
quency, and 

wherein the priority selection unit non-selects the function 
to which power is Supplied in the power saving mode 
with priority given to a function having low execution 
frequency. 

8. The image processing apparatus according to claim 6. 
wherein the second selection unit comprises an individual 

selection unit that selects or non-selects individually for 
each of the plurality of functions. 

9. The image processing apparatus according to claim 6. 
further comprising: 

an input display unit that receives the input and displays a 
selected condition of each of the plurality of functions. 

10. The image processing apparatus according to claim 7. 
wherein the priority selection unit selects the function to 

which power is Supplied in the power saving mode with 
priority given to the function having high execution fre 
quency when the power consumption selected by the 
power selection unit is greater than the power consump 
tion due to power Supply to the initial setting function, 
and 

wherein the priority selection unit non-selects the function 
to which power is Supplied in the power saving mode 
with priority given to function having low execution 
frequency when the power consumption selected by the 
power selection unit is Smaller than the power consump 
tion due to the power Supply to the initial setting func 
tion. 

11. The image processing apparatus according to claim 7 
wherein, when the priority selection unit is continuously 

executed after the priority selection unit selects or non 
selects the function to which power is supplied in the 
power saving mode, 

the priority selection unit selects the function to which 
poweris Supplied in the power saving mode with priority 
given to the function having high execution frequency 
among the functions that are not selected, when the 
power consumption selected by the power selection unit 
is greater than the power consumption of the function 
selected by previous execution of the priority selection 
unit, and 

the priority selection unit non-selects the function to which 
poweris Supplied in the power saving mode with priority 
given to the function having low execution frequency 
among the already selected functions, when the power 
consumption selected by the power selection unit is 
Smaller than the power consumption of the function 
selected by the previous execution of the priority selec 
tion unit. 
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12. The image processing apparatus according to claim 9. 
wherein the input display unit comprises a touch panel. 
13. A non-transitory, computer-readable medium having a 

computer program stored thereon and readable by an image 
processing apparatus comprising a plurality of functions to 
perform image processing, the computer program, when 
executed by the image processing apparatus, causes the 
image processing apparatus to perform operations compris 
ing: 

calculating an execution frequency for each of the plurality 
of functions of the image forming apparatus on the basis 
of an execution history of the image processing: 

Selecting a function to which power is Supplied in a power 
saving mode from the plurality of functions based on the 
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calculated execution frequency of each of the plurality 
of functions of the image processing apparatus; and 

setting the selected function as a function to which power is 
Supplied in the power saving mode. 

14. The non-transitory computer-readable medium accord 
ing to claim 13, wherein the computer program causes the 
image processing apparatus to perform operations further 
comprising: 

selecting a particular function as the function to which 
power is Supplied in the power saving mode when a 
calculated execution frequency of the particular func 
tion reaches a criteria value. 


